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Scientiﬁc ethics is and should be part of a science education
(see February 2014 issue, page 38). The Australian Curriculum
implies ethical practice as early as year 2 when collecting and
recording observations, and explicitly discussing ethical
considerations from as early as year 3, in which students are
expected to learn that science knowledge helps people to
understand the effect of their actions, and in particular,
considering how materials, including solids and liquids, affect
the environment in different ways, and deciding what
characteristics make a material a pollutant. As students progress
through the year levels, this becomes more involved; for
example, at year 7, they learn that solutions to contemporary
issues that are found using science and technology may impact
on other areas of society and may involve ethical
considerations. At tertiary level, students are also expected to
have an awareness of the ethical requirements that are
appropriate for the discipline. Professional organisations, such
as the RACI, have long had a Code of Ethics (By-Law 13), and
more employers are also introducing formal or informal codes;
for example, the Victorian Government requires that all public
sector employees uphold the following values: responsiveness,
integrity, impartiality, accountability, respect, leadership and
human rights. 
As discussed at the recent Paciﬁchem 2016 conference
(Symposium on Chemistry Education: International and
Multicultural Perspectives), scientiﬁc ethics is much more than
just using literature citations correctly. There are at least ﬁve
broad aspects relating to research and commercial ethics,
safety, scientiﬁc writing and publishing, the environment, and
security, in addition to the usual general ethical considerations
that could arise in any workplace, for example interpersonal
relationships and dynamics. Having knowledge about ethics
permits decisions about ethical issues to be made consistently,
provide reasons for what we do and to critically examine
opinions. 
So what is ethics? First, ethics is not religion, or following
the law, or following societal norms. Ethics refers to standards
of right and wrong that guide what we should do. Ethics also
refers to the study and development of one’s ethical standards.
There are many sources of information about ethics. One good
source is the Markkula Center for Applied Ethics at Santa Clara
University, California, (www.scu.edu/ethics). The BBC also has a
good Ethics Guide (www.bbc.co.uk/ethics/guide), but this guide
has been archived and is not being updated. The following is a
brief sample of some ethics approaches. 
Virtue ethics is based on the moral character of an
individual, such as honesty, integrity, courage, justice and
wisdom. Virtue ethics make no distinction between decisions
and actions in a work-related situation and the rest of a
person’s life, but its main difﬁculties are that there is general
agreement on what the virtues are and lack of clear guidance
on what to do in moral dilemmas. Consequentialism is based on
maximising the good consequences of decisions and actions; it
is often associated with utilitarianism, the greatest good for
the greatest number, but in extreme cases is the basis of the
saying the end justiﬁes the means. In contrast, deontologism is
concerned with people’s decisions and actions, not with the
consequences. For example, since lying is morally wrong, the
philosopher Immanuel Kant thought that it would be wrong to
lie in order to save a friend from a murderer. Our difﬁculty is
that we have to consider both the consequences and the means;
we need to ﬁnd a balance between the extremes of
consequentialism and deontologism. 
Ethics education is not just learning concepts, but also
about how to apply those to real situations. Most ethics
education is based on case studies and scenarios: what would a
person do in this situation? Is that different from what a
person should do? There are no unique correct answers as
different people may make different choices in the same
situation. Analyses of the content and learning outcomes of
Australian and overseas degrees indicate that we need to
improve the learning outcomes associated with ethics. Teaching
scientiﬁc ethics may be difﬁcult, but it is essential because
being ethical is at the core of being a professional chemist. We,
as professional chemists, profess our values, publically declare
and uphold them. 
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